Factor XIIIa-mediated cross-linking of fibronectin in fibroblast cell layers. Cross-linking of cellular and plasma fibronectin and of amino-terminal fibronectin fragments.
Factor XIIIa cross-links plasma fibronectin as it is being assembled into the extracellular matrix of cultured human skin fibroblasts (Barry, E. L. R., and Mosher, D. F. (1988) J. Biol. Chem. 262, 10464-10469). We have further characterized this process. Fibroblasts were metabolically labeled with proline in the presence or absence of ascorbate and Factor XIIIa. Endogenous fibronectin in the extracellular matrix was cross-linked by Factor XIIIa. There was no evidence for cross-linking of collagenous proteins. Fibro-blast cell layers were incubated with iodinated 27-kDa heparin-binding or 70-kDa collagen- and heparin-binding amino-terminal fibronectin fragments. Factor XIIa cross-linked the fragments into high molecular weight aggregates. The amounts of cross-linked fragments reaches a steady state after 1 to 2 h, whereas intact fibronectin continues to be cross-linked for 24 h. When fibroblast cell layers were pulsed with iodinated fibronectin or amino-terminal fragments and Factor XIIIa was included in the chase media, the high molecular weight aggregates were formed in a step-wise manner. The smallest cross-linking steps were to high molecular weight extracellular matrix molecules forming approximately 270-, 300-, and 440-kDa complexes for the 27-kDa fragment, 70-kDa fragment, and intact fibronectin, respectively. When iodinated fibronectin was bound to fibroblast cell layers and chased into the matrix pool in the absence of Factor XIIIa, it could also be cross-linked into high molecular weight complexes when Factor XIIIa was added to the media. These results, therefore, indicate that both cellular and plasma fibronectin and amino-terminal fragments are cross-linked specifically by Factor XIIIa, that the cross-linking is probably to other fibronectin molecules rather than to collagenous proteins, and that both assembling and assembled fibronectin are substrates for Factor XIIIa.